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Ethyne was probably first made in the laboratory by Edmund Davy in 1836. It was
rediscovered nearly a quarter of a century later by Berthelot who gave it the name
acetylene. Since that time ethyne has become a cheap raw material for the synthesis of
organic materials and an important industrial fuel. A summary of the available solubility
data for ethyne was published by Miller in 1965@S. A Miller, Acetylene—Its Properties,
Manufacture, and Uses~Academic, New York, 1965!, Vol. I#. Many more data are now
available in a wide range of research papers and patent applications. These data vary in
their reliability. In the current work the data for systems included in Miller’s book have
been reassessed and complemented by data published more recently. Literature has been
surveyed to 1999. Data for a system may be unreliable unless two or more groups of
workers have published values in close agreement. Where possible values of the mole
fraction solubility at a partial pressure of 101.3 kPa have been tabulated. Equations have
been given for the variation of mole fraction with temperature in cases in which values
over a temperature range are available. The greater the number of independent sources of
the data the more the reliance which can be placed on the utility of the resulting equation.
Extrapolation of such equations beyond the temperature range of experimental measure-
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ments can lead to errors. In many of the systems it may be assumed that approximate
values of the mole fraction solubility,x1 , at a partial pressure of 101.3 kPa may be
obtained by linear extrapolation of values for lower partial pressures,p1 , on the assump-
tion that x1 /p1 is approximately constant. However a similar linear extrapolation of
solubilities at pressures appreciably higher that 101.3 kPa to give mole fraction solubili-
ties at 101.3 kPa can lead to gross errors. For the purpose of evaluation of data use has
been made of the Krichevsky–Il’inskaya equation to obtain approximate values of solu-
bilities at 101.3 kPa from measurements at higher pressures. These values were then
compared with measurements made at or near to 101.3 kPa. ©2001 American Institute
of Physics.
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1. Preface

Ethyne was probably first made in the laboratory by E
mund Davy in 1836. It was rediscovered nearly a quarte
a century later by Berthelot who gave it the name acetyle
Since that time ethyne has become a cheap raw materia
the synthesis of organic materials and an important indus
fuel.

Due to the presence of a triple bond it undergoes addi
reactions with halogens, halogen acids, hydrogen cyan
aldehydes, ammonia, water, amines, and amides. The we
acidic hydrogen atoms can be replaced by metals to f
acetylides. It can readily form vinyl compounds which m
be polymerised to give important polymers.

Ethyne burns with the evolution of much heat. The e
thalpy of combustion is high (2DH°(298 K)
51301 kJ mol21). The flame from an oxyacetylene torch ca
reach about 3300 °C.

Ethyne has a low toxicity and only acts as a simple
phyxiant. It forms an explosive mixture with air over a ran
of 2.5%–12.5% by volume. The pure gas is liable to deco
pose explosively into its elements at total pressures ab
206 kPa. However, it may be stored in solution at mu
greater pressures.

Much of the experimental work on solubility has be
instigated to find suitable solvents for gas storage or remo
of ethyne from mixed gas streams. There has also been
need to quantify the behavior of the gas when in contact w
liquids during industrial syntheses. Acetone is the usual
vent for storage but there has been much interest in
volatile solvents.

A summary of the available solubility data for ethyne w
published by Miller1 in 1965. Many more data are now ava
able in a wide range of research papers and patent app
tions. These data vary in their reliability. In the current wo
the data for systems included in Miller’s book have be
reassessed and complemented by data published mor
cently. Literature has been surveyed to 1999.

Data for a system may be unreliable unless two or m
groups of workers have published values in close agreem
Where possible values of the mole fraction solubility a
partial pressure of 101.3 kPa have been tabulated. Equa
have been given for the variation of mole fraction with te
-
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perature in cases in which values over a temperature ra
are available. The greater the number of independent sou
of the data the more the reliance which can be placed on
utility of the resulting equation. Extrapolation of such equ
tions beyond the temperature range of experimental meas
ments can lead to errors.

In many of the systems it may be assumed that appr
mate values of the mole fraction solubilityx1 at a partial
pressure of 101.3 kPa may be obtained by linear extrap
tion of values for lower partial pressuresp1 on the assump-
tion thatx1 /p1 is approximately constant. However, a sim
lar linear extrapolation of solubilities at pressur
appreciably higher that 101.3 kPa to give mole fraction so
bilities at 101.3 kPa can lead to gross errors. For the purp
of evaluation of data use has been made of the Krichevs
Il’inskaya equation2 to obtain approximate values of solubil
ties at 101.3 kPa from measurements at higher pressu
These values were then compared with measurements m
at or near to 101.3 kPa. The equation may be written:

ln
f 1 /kPA

x1
5 ln~Ho/kPa!2A~11x2

2!1p1

V*

RT
,

where f 1 is the fugacity of ethyne;Ho the limiting value of
the ratiop1 /x1 ; andV* the partial molar volume of the ga
at infinite dilution. As an approximation the fugacity may b
replaced by the partial pressure. The value ofV* may be
estimated from changes in volume of solution caused by
solution of gas if these data are available. However the te
p1V* /RT is often small and may sometimes be neglected
it cannot be estimated.

As an approximation for a two component system t
equation may be written:

lnS p1 /kPa

x1
D2

p1V*

RT
5 ln Ho/kPa2A~12x2

2!

5 ln Ho/kPa2Ax1~22x1!

sincex25(12x1) for a two component system.
A plot of the left hand side of the above equation agai

x1(22x1) should approximate to a straight line with slop
2A and intercept lnHo/kPa. The value ofx1 at p1 /kPa
5101.3 can then be calculated by a reiterative process.

The editor is grateful for help and encouragement given
him by other members of the IUPAC Commission on So
bility Data.

Peter G. T. Fogg
London

February 2001

1.1. References for the Preface

1S. A Miller, Acetylene—Its Properties, Manufacture and Uses~Academic,
New York, 1965!, Vol. I.

2I. R. Krichevsky and A. A. Il’inskaya, Acta Physicochim. URSS20, 327
~1945!.
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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2. Introduction to the Solubility Data Series
Solubility of Gases in Liquids

2.1. The Nature of the Project

The Solubility Data project~SDP! has as its aim a com
prehensive review of published data for solubilities of gas
liquids and solids in liquids or solids. Data of suitable pre
sion are compiled for each publication on data sheets
uniform format. The data for each system are evaluated
where data from independent sources agree sufficiently,
ommended values are proposed. The evaluation sheets
ommended values, and compiled data sheets are publi
on consecutive pages.

2.2. Compilations and Evaluations

The formats for the compilations and critical evaluatio
have been standardized for all volumes. A description
these formats follows.

2.2.1. Compilations

The format used for the compilations is, for the most pa
self-explanatory. Normally, a compilation sheet is divid
into boxes, with detailed contents described below.

Components

Each component is listed according to IUPAC name, f
mula, and Chemical Abstracts~CA! Registry Number. The
Chemical Abstracts name is also included if this differs fro
the IUPAC name, as are trivial names if appropriate. IUP
and common names are cross-referenced to Chemical
stracts names in the System Index.

The formula is given either in terms of the IUPAC or Hil1

system and the choice of formula is governed by wha
usual for most current users: i.e., IUPAC for inorganic co
pounds, and Hill system for organic compounds. Com
nents are ordered on a given compilation sheet according

~a! saturating components;
~b! nonsaturating components according to chem

families; within carbon compounds, according to increas
carbon number;

~c! solvents according to chemical families; within carb
compounds, according to increasing carbon number.

In each class, ordering follows the 18-column IUPAC pe
odic table. The same order is followed in arranging the co
pilation sheets within a given volume.

Original Measurements

References are abbreviated in the forms given by Che
cal Abstracts Service Source Index~CASSI!. Names origi-
nally in other than Roman alphabets are given as transl
ated by Chemical Abstracts. In the case of multiple entr
~for example, translations! an asterisk indicates the publica
tion used for compilation of the data.
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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Variables

Ranges of temperature, pressure, etc., are indicated h

Prepared by

The names of all compilers are given here.

Experimental Data

Components are described as~1!, ~2!, etc., as defined in
the ‘‘Components’’ box. Data are reported in the units us
in the original publication, with the exception that mode
names for units and quantities are used; e.g., mass pe
for weight percent; mol dm23 for molar; etc. Usually, only
one type of value~e.g., mass percent! is found in the original
paper, and the compiler has added the mole fractions f
calculations based on 1989 atomic weights2 and referenced
sources of densities, where necessary. Temperatures ar
pressed ast/°C, t/°F or T/K as in the original; if necessary
conversion toT/K are made, sometimes in the compilation
and always in the critical evaluation. However, the autho
units are expressed according to IUPAC recommendatio3

as far as possible.
Errors in calculations, fitting equations, etc., are noted, a

where possible corrected. Material inserted by the comp
is identified by the word ‘‘compiler’’ or by the compiler’s
name in parentheses or in a footnote. Details of smooth
equations~with limits! are included if they are present in th
original publication and if the temperature or pressure ran
are wide enough to justify this procedure and if the comp
finds that the equations are consistent with the data.

The precision of the original data is preserved when
rived quantities are calculated, if necessary by the inclus
of one additional significant figure. In some cases, compi
note that numerical data have been obtained from publis
graphs using digitizing techniques. In these cases, the p
sion of the data can be determined by the quality of
original graph and the limitations of the digitizing techniqu

Method

The apparatus and procedure are mentioned briefly. Ab
viations used in Chemical Abstracts are often used here
save space, reference being made to sources of further d
if these are cited in the original paper. Several reviews
experimental methods of determining gas solubilities
given in numerous sources.4–10

Source and Purity of Materials

For each component, referred to as~1!, ~2!, etc., the fol-
lowing information~in this order and in abbreviated form! is
provided if available in the original paper: source and spe
fied method of preparation; properties; degree of purity. T
solubility is usually more sensitive to impurities in the ga
eous component than in the liquid component. However,
most important source of impurities is traces of unwan
gas dissolved in the liquid. Inadequate preliminary degass
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of the absorbing liquid is probably the most often overlook
serious source of error in gas solubility measurements.

Estimated Error

If estimated errors were omitted by the original autho
and if relevant information is available, the compilers ha
attempted to estimate errors~identified by ‘‘compiler’’ or the
compiler’s name in parentheses or in a footnote! from the
internal consistency of data and type of apparatus u
Methods used by the compilers for estimating and repor
errors are based on Ku and Eisenhart.11

Comments and Õor Additional Data

Compilations may include this section, in which sho
comments relevant to the general nature of the work or
ditional experimental and thermodynamic data are inclu
which are judged by the compiler to be of value to the read

References

The format for these follows the format for the Origin
Measurements box, except that final page numbers are o
ted. References~usually cited in the original paper! are given
where relevant to interpretation of the compiled data,
where cross-reference can be made to other compilation

2.2.2. Evaluations

The evaluator’s task is to assess the reliability and qua
of the data, to estimate errors where necessary, and to
ommend ‘‘best’’ values. The evaluation takes the form o
summary in which all the data supplied by the compiler ha
been critically reviewed. There are only three boxes o
typical evaluation sheet, and these are described below.

Components

The format is the same as on the Compilation sheets.

Evaluator

Name and affiliation of the evaluator~s!; date up to which
the literature was checked.

Critical Evaluation

~a! Critical text. The evaluator checks that the compil
data are correct, assesses their reliability and quality, e
mates errors where necessary, and recommends nume
values based on all the published data~including theses, re-
ports and patents! for each given system. Thus, the evalua
reviews the merits or shortcomings of the various data. O
published data are considered. Documented rejection
some published data may occur at this stage, and the c
sponding compilations may be removed.

The solubilities in comparatively few systems are kno
with sufficient accuracy to enable a set of recommended
ues to be presented, either for measurements near a
spheric pressure or at high pressures. Although many
d
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tems have been studied by at least two independent group
workers, the range of pressures or temperatures is often
ficiently different to make meaningful comparison impo
sible.

Occasionally, it is not clear why two groups of worke
obtained very different but internally consistent sets of
sults at the same temperature and pressure, although
sets were obtained by reliable methods. In such cases, a
cisive assessment may not be possible. In some cases, tw
more sets of data have been classified as tentative e
though the sets are mutually inconsistent.

Many high pressure solubility data have been published
a smoothed form. Such data are particularly difficult
evaluate, and unless specifically discussed by the authors
estimated error on such values can be regarded only a
‘‘informed guess’’.

As well, many high pressure solubility data have be
obtained in a more general study of high pressure vap
liquid equilibrium. In such cases a note is included to in
cate that additional vapor–liquid equilibrium data are giv
in the source. Since the evaluation is for the compiled dat
is possible that the solubility data are given a classificat
which is better than that which would be given for the co
plete vapor–liquid data~or vice versa!. As an example, it is
difficult to determine coexisting liquid and vapor compos
tions near the critical point of a mixture using some comm
experimental techniques which yield accurate high press
solubility data. As another example, conventional methods
analysis may give results with an expected error wh
would be regarded as sufficiently small for vapor–liqu
equilibrium data but an order of magnitude too large
acceptable high pressure gas–liquid solubility.

Sometimes it is possible to judge the reliability of data f
a particular gas–liquid system by testing whether the data
consistent with the behavior of homologous gases or liqu

~b! Fitting equations. If the use of a smoothing equation
justifiable the evaluator may provide an equation repres
ing the solubility as a function of the variables reported
all the compilation sheets, stating the limits within which
should be used.

~c! Graphical summary. In addition to~b! above, graphi-
cal summaries are often given.

~d! Recommended values. Data are recommended if
results of at least two independent groups are available
they are in good agreement, and if the evaluator has no d
as to the adequacy and reliability of the applied experime
and computational procedures. Data are reported as tent
if only one set of measurements is available, or if the eva
ator considers some aspect of the computational or exp
mental method as mildly undesirable but estimated tha
should cause only minor errors. Data are considered
doubtful if the evaluator considers some aspect of the co
putational or experimental method as undesirable but
considers the data to have some value where the orde
magnitude of the solubility is needed. Data determined by
inadequate method or under ill-defined conditions are
jected. However, references to these data are included in
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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16981698 PETER G. T. FOGG
evaluation together with a comment by the evaluator as
the reason for their rejection.

~e! References. All pertinent references are given here
cluding all those publications appearing in the accompany
compilation sheets and those which, by virtue of their po
precision, have been rejected and not compiled.

~f! Units. While the original data may be reported in t
units used by the investigators, the final recommended va
are reported in SI units3 when the data can be accurate
converted.

2.3. Quantities and Units Used in Compilation and
Evaluation of Solubility Data

2.3.1. Mixtures, Solutions and Solubilities

A mixture12 describes a gaseous, liquid or solid phase c
taining more than one substance, where the substances a
treated in the same way.

A solution12 describes a liquid or solid phase containi
more than one substance, when for convenience one o
substances, which is called thesolvent, and may itself be a
mixture, is treated differently than the other substanc
which are calledsolutes. If the sum of the mole fractions o
the solutes is small compared to unity, the solution is ca
a dilute solution.

The solubility of a solute 1~solid, liquid or gas! is the
analytical composition of a saturated solution, expresse
terms of the properties of the designated solute in a de
nated solvent.13

‘‘Saturated’’ implies equilibrium with respect to the pro
cesses of dissolution and vaporization; the equilibrium m
be stable or metastable. The solubility of a substance
metastable equilibrium is usually greater than that of
same substance in stable equilibrium.~Strictly speaking, it is
the activity of the substance in metastable equilibrium tha
greater.!

Either point of view, mixture or solution, may be taken
describing solubility. The two points of view find their ex
pression in the reference states used for definition of ac
ties, activity coefficients and osmotic coefficients. Note t
the composition of a saturated mixture~or solution! can be
described in terms of any suitable set of thermodyna
components.

For gases, the solubility is quoted, where possible, as m
fraction of the saturating gaseous component in the liq
phase at 1 bar partial pressure of gas. The distinction
tween vapor–liquid equilibria and the solubility of gases
liquids is arbitrary. It is generally accepted that the equil
rium at 300 K between a typical gas such as argon an
liquid such as water is gas–liquid solubility, whereas t
equilibrium between hexane and cyclohexane at 350 K is
example of vapor–liquid equilibrium.

2.3.2. Physicochemical Quantities and Units

Solubilities of gases have been the subject of research
a long time, and have been expressed in a great many w
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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as described below. In each case, specification of the t
perature and either partial or total pressure of the satura
gaseous component is necessary. The nomenclature and
follow, where possible, IUPAC Green Book.3 A few quanti-
ties follow the ISO standards14 or the German standard;15 see
a review by Cvitasˇ16 for details.

A Note on Nomenclature

In the IUPAC Green Book,3 the solute is component B an
the solvent is component A. In compilations and evaluatio
the first-named component~component 1! is the solute, and
the second~component 2 for a two-component system! is the
solvent. The reader should bear these distinctions in nom
clature in mind when comparing equations given here w
those in theGreen Book.

1. Mole fraction of substance 1,x1 or x~1! ~condensed
phases! or y1 ~gases!:

x15n1Y (
s51

c

ns ~1!

whenns is the amount of substance ofs, andc is the number
of distinct substances present~often the number of thermo
dynamic components in the system!. Mole percentof sub-
stance 1 is 100x1 .

2. Ionic mole fractionsof salt i, xi 1 , xi 2 : For a mixture
of s binary saltsi, each of which ionizes completely intovs1

cations andvs2 anions, withvs5vs11vs2 and a mixture of
p nonelectrolytesj, of which some may be solvent compo
nents, a generalization of the definition in Ref. 17 gives:

x1 i5
v1 ix1 i

11(
j 51

s

~v j21!xj

, x2 i5
v2 ix1 i

v1 i
i 51...s

~2!

xj85
xj

11(
i 51

s

~v i21!xi

, j 5~s11!...p. ~3!

The sum of these mole fractions is unity, so that, withc5s
1p,

(
i 51

s

~x1 i1x2 i !1 (
i 5s11

c

xi851. ~4!

General conversions to other units in multicomponent s
tems are complicated. For a three-component system
taining nonelectrolyte 1, electrolyte 2, and solvent 3,

x15
v21x18

v212~v221!x21
x25

x21

v212~v221!x21
. ~5!

These relations are used in solubility equations for sa
and for tabulation of salt effects on solubilities of gases~see
below!

3. Mass fractionof substance 1,w1 or w~1!:
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TABLE 1. Interconversions between quantities used as measures of solubilitiesc-component systems containingc-1 solutesi and single solventc ~r—density
of solution;Mi—molar masses ofi. For relations for two-component systems, set summations to 0.!

xi wi mi ci

xi5 xi

1

11
Mi

Mc
H 1

wi
211 (

jÞ1

c21 SMc

Mj
21D wj

wi
J

1

11
1

miMc
1(

jÞi

c21
mj

mi

1

11
1

Mc
Sr

ci
2MiD 1(

jÞi

c21
cj

ci
S12

Mj

Mc
D

wi5

1

11
Mc

Mi
H1

xi
211(

jÞi

c21 SMj

Mc
21D xj

xi
J wi

1

11
1

miMi
S11(

jÞi

c21

mjMjD
ciMi

r

mi5

1

Mc S1

xi
212(

jÞi

c21
xj

xi
D

1

MiS 1

wi
212(

jÞi

c21
wj

wi
D mi

1

1

ci
Sr2(

jÞi

c21

cjMjD 2Mi

ci5

r

Mi1McH1

xi
211(

jÞi

c21 SMj

Mc
21D xj

xi
J

rwi

Mi

r

1

mi
S11(

jÞi

c21

mjMjD1Mj

ci
es
d to
or a

ix-
re
ns
out

ro-
f-

er
ses.

n,
en-
ons
os-
near

atm
w15g1Y (
s51

c

gs ~6!

wheregs is the mass of substances. Mass percentof sub-
stance 1 is 100w1 . The equivalent termsweight fraction,
weight percentandg(1)/100 g solutionare no longer used.

4. Molality of solute 1 in a solvent 2,m1 :

m15n1 /n2M2 ~7!

SI base units: mol kg21. Here,M2 is the molar mass of the
solvent. The equivalent termweight solubility, Cw , is no
longer used.

5. Amount concentrationof solute 1 in a solution of vol-
umeV, c1 :

c15@ formula of solute#5n1 /V ~8!

SI base units: mol m23. The symbolc1 is preferred to@for-
mula of solute#, but both are used. The old termsmolarity,
molar, andmoles per unit volumeare no longer used.

6. Mass concentrationof solute 1 in a solution of volume
V, r1 or g1 :

r15g1 /V ~9!

SI base units: kg m23.
7. Mole ratio, r A,B ~dimensionless!15

r A,B5n1 /n2 . ~10!

Mass ratio, symbolzA,B , may be defined analogously15

8. Ionic strength, I m ~molality basis!, or I c ~concentration
basis!:

I m5
1

2 (
i

mizi
2, I c5

1

2 (
i

cizi
2 ~11!
wherezi is the charge number of ion i. While these quantiti
are not used generally to express solubilities, they are use
express the compositions of nonsaturating components. F
single salt i with ions of chargesz1 ,z2 ,

I m5uz1z2uvmi , I c5uz1z2uvci . ~12!

Mole and mass fractions are appropriate to either the m
ture or the solution point of view. The other quantities a
appropriate to the solution point of view only. Conversio
between some pairs of these quantities can be carried
using the equations given in Table 1 at the end of this Int
duction. Other useful quantities will be defined in the pre
aces to individual volumes or on specific data sheets.

In addition to these well-defined SI-based units, oth
units have been used to express the solubilities of ga
Units and nomenclature follow,4,5,7,18as modified by IUPAC
recommendations.3 The equations describing Bunse
Kuenen, Ostwald and absorption coefficients, as well as H
ry’s law constants, hold for ideal gases and perfect soluti
only. Corrections for nonideality should be made where p
sible. The corrections are less than 1% for most gases
atmospheric pressure.5

In much published data, the reference pressure is 1
50.101 325 MPa rather than 1 bar50.1 MPa.

9. Bunsen coefficienta ~dimensionless!: The volume of
saturating gas,V1 , reduced toT°5273.15 K, p°51 bar,
which is absorbed by unit volumeV2* of pure solvent at the
temperature of measurement and partial pressurep°51 bar.
If the gas is ideal, Henry’s law~see below! holds, and the
liquid is incompressible, then

a5
V1

°

V2*
5S V1

V2*
D S T°

T D . ~13!

10. Kuenen coefficient, S:
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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The volume of saturating gas,V(g), reduced to
T°5273.15 K,p°51 bar, which is dissolved by unit mass o
pure solvent at the temperature of measurement and pa
pressure 1 bar. Thus,

S5
V1T°

g2T
5

aVm,2

M2
~14!

SI base units: m3 kg21. Here,M2 is the molar mass of the
solvent. The Kuenen coefficient is proportional to the mo
lity of the dissolved gas.

11. Ostwald coefficient, L ~dimensionless!:18 The volume
of saturating gas,V1 , absorbed by a volumeV2* of pure
solvent at the temperature and pressure of the measurem
Thus,

L5
V1

V2*
5S aT

T° D S p°

p D . ~15!

The Ostwald coefficient is equal to the ratio of the amo
concentrations in the gas and in the liquid.

12. Absorption coefficient, b ~dimensionless!: The most
common of several definitions of absorption coefficient is
volume of gas, reduced toT°5273.15 K,p°51 bar absorbed
per unit volume of pure solvent at a total pressure of 1 b
The absorption and Bunsen coefficients are therefore v
similar, and are connected by

b5a~12p2 /p° ! ~16!

wherep2 is the partial pressure of the vapor of the solve
13. Henry’s Law constant, kH:

KH5 lim
x1→0

~p1 /x1! ~17!

SI base units: Pa. Unfortunately, the definition is used of
at finite mole fractions, even though this is a limiting la
The following have also been defined as Henry’s Law c
stants:

K25p1 /c1

and

Kc5c1
g/c1 ~18!

where superscriptg refers to the gas phase.K2 has SI base
units: Pa m3mol21, and Kc is dimensionless. The Henry’
law constant has also been called the Henry coefficient
the Henry constant. Henry’s law can be used, with great c
tion, to convert data from the experimental pressure to 1
if the mole fraction of the gas in the liquid is small, and t
difference in pressures is small.

The relations between the mole fraction solubility and
various quantities given above are as follows. Note ag
that these relations hold for ideal gaseous and perfect s
tion phases only.

x15
1

11
RT°

p
1
°Vm,2* a

5
1

11
RT°

p
1
°M2S

5
1

11
RT°

p
1
°Vm,2* L
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5
1

11
RT°

p°Vm,2* b

. ~19!

14. Salt Effects on the Solubility of Gases:19 These are
often reported as Sechenov~Setchenow, Setschenow! salt ef-
fect parametersksyz, which are defined in various ways. Th
general semi-empirical Sechenov equation is

log~z
1
°/z1!5ksyzy ~20!

where solubility is expressed in quantitiesz, with superscript
o designating pure solvent, and salt composition is expres
in quantitiesy. The quantitiesc2 , m2 , x28 , I m andI c are used
for y, and the quantitiesc1 , m1 , x11 , a,SandL for z, giving
30 definitions ofksyz. Here, components 1 and 2 are th
gaseous solute and electrolyte, respectively. The ratiosz
values are the same forz5c1 , a and L and for m1 and S,
respectively, leaving 15 distinct definitions. Ifz is the same,
the definitions ofksyz are related simply through ten equ
tions between pairs ofc1 , m2 , x2* , I m and I c . Some rela-
tions among the definitions, in terms ofkscc, ksmmandksxx,
are:

kscc5ksca5kscL5
m2

c2
ksmc5

x28
c2

ksxc5
I c

c2
ksIcc

ksmm5
x28
m2

ksxm5ksmS5
c2

m2
kscm5

I m

m2
ksImm ~21!

ksxx5
c2

x28
kscx5

m2

x28
ksmx5

I m

x28
ksImx5

I c

x28
ksIcx .

These relations hold when a single salt is present; note
the relations between ionic strength and either molality
concentration are simple. If more than one salt is present,
ionic strength is the only practical quantity to be used fory.

Conversions between pairs ofkscc, ksmm and ksxx are
more complicated and can be found using Eq.~5! and Table
1 at the end of this Introduction. For example,

ksxx5 f ~m!S ksmm

v21
1

1

m2
log

f ~m!

f ~m° ! D ~22!

where

f ~m!511~m11v2m2!M3 , f ~m° !511m
1
°M3 .

~23!

Errors in the salt effect parameters, as defined above,
be large. If the relative standard deviation in measuremen
solubility is s(c1)/c1 , then the relative standard deviation
kscc is

s~kscc!

kscc
5

A2

c2kscc ln 10

s~c1!

c1
. ~24!

For example, for kscc50.1 and c250.01 mol dm23,
s(kscc)/kscc is 30% when s(c1)/c150.05% and 1200%
whens(c1)/c152%. At c251 mol dm23, the corresponding
errors are 0.3 and 12%, respectively.
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If the solubility of a gas is greater than aboutx50.01 at
partial pressure 1 bar, then several other factors mus
taken into account, such as the density of the solution or
partial molar volume of the dissolved gas. In addition, c
rections should be made for nonideality of the gas. See
18 for details.

In addition, the following definitions concerning densi
are useful in conversions between concentrations and o
quantities.

15. Density, r or g:

r5g/V ~25!

SI base units: kg m23. Hereg is the total mass of the system
16. Relative density, d5r/r°: the ratio of the density of a

mixture at temperaturet, pressurep to the density of a ref-
erence substance at temperaturet8, pressurep8. For liquid
solutions, the reference substance is often water at 4 °
bar. ~In some cases 1 atm is used instead of 1 bar.! The term
specific gravityin no longer used.

Thermodynamics of Solubility „Ref. 20…

Thermodynamic analysis of solubility phenomena p
vides a rational basis for the construction of functions
represent solubility data, and thus aids in evaluation,
sometimes enables thermodynamic quantities to be extra
Both these aims are often difficult to achieve because o
lack of experimental or theoretical activity coefficient
Where thermodynamic quantities can be found, they are
evaluated critically, since this task would involve examin
tion of a large body of data that is not directly relevant
solubility. Where possible, procedures for evaluation
based on established thermodynamic methods. Specific
cedures used in a particular volume will be described in
Preface to that volume.

Only one thermodynamic result is mentioned here:
temperature dependence of solubility. Sometimes it is p
sible to fit the mole fraction solubility at various temper
tures using the equation

ln x15A1B~K/T!1C ln~T/K!1D~T/K! ~26!

whereA, B, C and D are constants to be determined fro
least-squares fitting of the data. Sometimes, to avoid sing
matrices of the least-squares normal equations,T is scaled;
e.g.,T is replaced byT/100.

If the gas and the solution of the dissolved gas are id
the coefficients can be used to find standard thermodyna
functions for transfer of the gas from the vapor to the liqu
phase at the standard pressure~1 bar! and infinitely dilute
dissolved gas, as follows:
be
e

-
f.

er

1

-

d
ed.
a

ot
-

e
ro-
e

e
s-

ar

l,
ic

DG
m,1
° M3 /R52A~T/K!2B2C~T/K!ln~T/K!2D~T/K!2

~27!

DS
m,1
° /R5A1C ln~T/K!1C12D~T/K! ~28!

DH
m,1
° M3 /R52B1C~T/K!1D~T/K!2 ~29!

DC
m,p
° M3 /R5C12D~T/K!. ~30!

Alternatively ~but equivalently!, the standard state of infi
nitely dilute dissolved gas can be described as a hypothe
ideal dissolved gas at mole fractionx151, p51 bar.
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3.3. Alkanes, Cyclic Alkanes, Alkenes, and Alkynes

Components: Evaluator:

~1! Ethyne; C2H2 ; @74-86-2#
~2! Alkanes, Cyclic Alkanes, Alkenes and Alkynes

Peter G. T. Fogg, University of North London, London, United
Kingdom.

Critical Evaluation
1-Buten-3-yne

Solubility in 1-buten-3-yne~vinylacetylene!1 was measured by Kaszonyi and Harustiak.2 At 293.2 K and a partial pressure of 101.3
kPa the mole fraction solubility is 0.0361. No other data on this system are available for comparison.

Hexane
The solubility in hexane was measured by Ryutani3 from 253.2 to 263.2 K at partial pressures from 689 to 1479 kPa. Extrapolation

to a partial pressure of 101.3 kPa by use of the Krichevsky–Il’inskaya equation indicates a mole fraction solubility of 0.029 at 253.2 K
and 0.027 at 258.2 K. These may be compared with a value of 0.024 from data given by Leites and Ivanovskii.4 However extrapolation
of the Ryutani data over such a wide pressure range may be unreliable.

Miyano and Hayduk5 published solubilities in hexane for 273.2–309.2 K at a partial pressure of 101.3 kPa. Their data plus the data
point from Leites and Ivanovski fit the equation

ln x15230.21611841.5/~T/K!13.4576 ln~T/K!

standard deviation in values ofx153.831025.
This equation is recommended and is valid for the range 248–309 K.

The Ryutani data can be accepted on a tentative basis until confirmed by other workers. Data reported by Tilquinet al.6 are not
consistent with other data for the system.

Miyano and Hayduk also measured solubilities in mixtures of hexane and hexadecane. Solubility in hexane increases with addition of
hexadecane. The data are self-consistent and are likely to be reliable.

Octane
Solubilities in octane were reported by Shenderei7 for 13.3–101.3 kPa at 217–263 K. The data are self-consistent and fit the equation

ln x15261.18113125.515/~T/K!18.1387 ln~T/K!

standard deviation in values ofx153.831024.
This equation is valid from 217 to 263 K.

Ryutani reported data for 689–1479 kPa at 253.15–273.15 K. Densities of solutions and the corresponding volume changes on
dissolution of gas were reported. The evaluator used the Krichevsky–Il’inskaya equation as a basis for extrapolation of the solubilities to
approximate values for a partial pressure of gas of 101.3 kPa. The extrapolated values for 266.15 and 253.15 K lie within 9% of values
from the equation above. The extrapolated value for 258.15 K differs by 3% from the value corresponding to the equation. The
extrapolated value for 273.15 is 23% below the value from the equation. The Ryutani data therefore support the equation within the limits
of its validity.

Hexadecane

ilities at
ues

rements

ents are

References:
1A. Neumann and R. Mann, Chem. Ing. Tech.41, 708–711~1969!.
2A. Kaszonyi and M. Harustiak, Chem. Listy86, 53–56~1992!.
3B. Ryutani, Nippon Kagaku Zasshi80, 1407–1415~1959!.
4I. L. Leites and F. P. Ivanovskii, Khim. Prom.~9!, 653–657~1962!.
5Y. Miyano and W. Hayduk, Can. J. Chem. Eng.59, 746–751~1981!.
6B. Tilquin, L. Decannie`re, R. Fontaine, and P. Claes, Ann. Soc. Sc. Bruxelles~Belgium! 81, 191–199~1967!.
7E. R. Shenderei, Khim. Prom-St.~Moscow! 41, 580–585~1965!.
8W. Krauss and W. Gestrich, Chem.-Tech.~Heidelberg! 6, 513–516~1977!.
9P. Hölemann and R. Hasselmann,Forschungsberichte des Wirtschafts- und Verkehrsministeriums Nord-Westfalen, No. 109
Forschungsstelle fu¨r Acetylen ~Westdeutscher Verlag, Ko¨ln-Opladen, Germany, 1954!.
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Solubilities in hexadecane at 298.15–323.15 and 101.3 kPa have been reported by Miyano and Hayduk.5 No other data for this system
are available for comparison. Solubilities are higher than those in hexane under the same conditions.

Cyclohexane
Miyano and Hayduk reported solubilities in cyclohexane at 283.15–323.15 K and 101.3 kPa. Krauss and Gestrich8 reported solu-

bilities at 283.15–313.15 K and 101.3 kPa which are appreciable higher than Miyano and Hayduk’s values. Mole fraction solub
283.15 K from the two sources are 0.01110~M & H ! and 0.0187~K & G !. The evaluator considers that the Miyano and Hayduk val
are likely to be the more reliable but confirmation by other workers is required.

Dicyclopentadiene
Hölemann9 reported the mole fraction solubility in dicyclopentadiene at 298.15 K and 101.3 kPa as 0.022 56. No other measu

on this system are available.

Tetrahydronaphthalene
Krauss and Gestrich measured the solubility in 1,2,3,4-tetrahydronaphthalene at 283.15–313.15 K. No other measurem

available for comparison.
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10 981 0.044 0.128

12 1177 0.050 0.149

14 1373 0.056 0.161

16 1569 0.064 0.181

18 1765 0.079 0.210

20 1961 0.090 0.240

100 373.1 8 785 0.022 0.820

10 981 0.028 0.960

12 1177 0.033 0.104

14 1373 0.036 0.112

16 1569 0.040 0.120

18 1765 0.049 0.140

20 1961 0.056 0.160

120 393.1 10 981 0.017 0.070

12 1177 0.022 0.072

14 1373 0.023 0.075

16 1569 0.026 0.083

18 1765 0.031 0.098

20 1961 0.035 0.100

20 1961 0.585 0.676

Parameters of correlation equation evaluated by compiler.

p/atm p/kPa C D Dispersion

1 98 3.700 0.0105 3.761

2 196 3.506 0.0068 3.748

4 392 4.019 0.0076 5.851

6 588 4.535 0.0089 5.851

*Calculated by compiler.
** Volume of gas measured at 273.15 K and 101.3 kPa dissolved per kilogram of solvent.

Auxiliary Information

MethodÕApparatusÕProcedure: Source and Purity of Materials:

The method of measurements was described in Ref. 1. No
other experimental details were reported in the paper.
The following equation was fitted to the experimental data:

~1! Source not specified.
~2! Source not specified; chemically pure grade.
~3! Stated to have been obtained from Russian industry after

.

3.7. Acetic Acid and Esters of Carboxylic Acids

Components: Evaluator:

~1! Ethyne; C2H2 ; @74-86-2#
~2! Acetic Acid and Esters of Carboxylic Acids

Peter G. T. Fogg,
University of North London,
London, United Kingdom.

Critical Evaluation

Acetic Acid
The solubility of ethyne in acetic acid was measured by Skubla and Waradzin1 ~293 K; 38–101 kPa! and by Barton2 ~291, 298 K; 101

kPa!. The mole fraction solubilities given by Skubla and Waradzin vary linearly with pressure. The value for 101 kPa differs by about 2%
from the value for 293 K and 101 kPa estimated from Barton’s data.

Vinyl acetate
The solubility of ethyne in vinyl acetate has been reported by Skubla and Waradzin~293 K; 41–101 kPa!, Kaszonyiet al.3 ~258–293

K; 22–101 kPa! and by Haspra and Paulech4 ~273–313 K; 101 kPa!. There is satisfactory agreement between the data from Kaszonyl
et al. and those from Haspra and Paulech. Solubility at a partial pressure of 101.3 kPa from these two sources fit the equation:

ln x15250,926313578.56/~T/K !16.26154 ln~T/K!

standard deviation in values ofx152.5231023.
This equation is valid for 258–313 K and may be accepted on a tentative basis. The values of the solubility given by Skubla and Waradzin
fall below values from the other two sources.

Solubilities in mixtures of acetic acid and vinyl acetate were reported at 283 K by Skubla and Waradzin and at 258–273 K by
Kaszonylet al.There is some scatter of data in each case. However extrapoled values of the Kaszonyl data to 293 K are consistent with
the Skubla data. This indicates that general trends are correct but that details need to be confirmed.

Methyl acetate
The solubility in methyl acetate was measured by Usyukin and Shleinikov5 ~203.2–293.2 K; 101 kPa!, James6 ~263 K; 98 kPa!,

Horiuti7 ~273–313 K; 101 kPa!. The data from Usyukin and Shleinikov are consistent with those from Horiuti. Solubility at a partial
pressure of gas of 101.3 kPa from these two sources fit the equation:

ln x1599.6219– 2769.36/~T/K !216.3377 ln~T/K!

standard deviation in values ofx154.8831023.
This equation is recommended, on a tentative basis, for use in the temperature range 203–313 K.

The solubility at 263 K calculated from data given by James lies above that from this equation. Data from this source are probably
less reliable than data from the other two sources.

Ethyl acetate
The solubility in ethyl acetate was measured by Ho¨lemann and Hasselmann8 ~298 K; 40–1082 kPa!, Makitraet al.9 ~293 K; 99 kPa!,

James~263 K; 99 kPa!, Bodor et al.10 ~198–318 K; 10–108 kPa!. The evaluator considers the measurements by Ho¨lemann and
Hasselmann to be the most reliable. The solubility at 298 K from this source is consistent with the data given by Bodoret al. at lower
temperatures. The variation in solubility at a partial pressure of 101.3 kPa from these two sources fit the equations:

ln x15110.43022912.22/~T/K!– 18.1635 ln~T/K!

standard deviation in values ofx151.4531022.
This equation is based on data from 198 to 298 K and is based on five data points. It should be taken as a guide to the behavior of the
solvent until further data for the system are available.

Other esters of monobasic carboxylic acids
James also measured solubility in methyl formate, ethyl formate, 3-methylbutyl formate and 3-butylmethyl acetate at 263 K; 99 kPa.

The solubility in the formates was found to be lower than the solubility in the corresponding acetates. No estimate of the reliability of the
data can be made.

Isham17 reported the solubility in furfuryl acetate. No comparable data are available. Isham also reported solubility in tetrahydrofur-
furyl acetate at 298 K and about 101.3 kPa. Lagarde and Cambon18 made measurements at 288 K; 1504 kPa but direct comparison of the
measurements from the two sources is not possible.

Kodachenko measured a solubility in ethylene diacetate at 298 K; 101.3 kPa which corresponds to a mole fraction of 0.063. The only
comparable value is that of the solubility in methylene diacetate of 0.044 at 298 K; 101.3 from a measurement by McKinnis.15 McKinnis
also reported solubility in trimethyl borate and in ethyl perfluorobutyrate.

Esters of dibasic carboxylic acids
Freidlin and Bushinskii11 reported solubilities in the eight monoesters of hexanedioic acid~adipic acid! from methyl to octyl and also

in the eight diesters from dimethyl to dioctyl. These were measured at a partial pressure of ethyne of 53.3 kPa in the temperature range
293–323 K. In addition, solubility in monomethyl adipate was measured over the pressure range of 7–59 kPa at 293 K and that in
dimethyl adipate in the range 5–60 kPa also at 293 K. Freidlinet al.12 measured solubilities in eight dimethyl esters of straight chain
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3.10. Nitrogen Compounds

Components: Evaluator:

~1! Ethyne; C2H2 ; @74-86-2#
~2! Nitrogen compounds

Peter G. T. Fogg, University of North London,
London, United Kingdom.

Critical Evaluation
Ammonia

Solubility in this solvent was measured by Khodeeva1 ~197–231 K; 15.2–95.5 kPa!, Bodor and Pfeifer2 ~199–223 K; 32.0–105.2
kPa!, Hannaertet al.3 ~208–318 K!. In the case of the third paper solubilities were given in the form of an equation. The evaluator used
this equation to calculate mole fraction solubilities at a partial pressure of 101.3 kPa at intervals of 20 K. These values and values at
specified temperatures from data in the other two papers, were used to derive the following smoothing equation:

ln x158.216811016.6/~T/K!22.5932 ln~T/K!

standard deviation in values ofx153.431022

temperature range5197– 318 K.

This equation can be used as an approximate guide to the behavior of the system until further measurements are available.

Acetonitrile
Miller17 reported the solubility of acetonitrile at 273–313 K and pressure 507–3040 kPa. The data are self-consistent. Extrapolation

using the Krichevsky–Il’inskaya equation gives consistent values of solubility at 101.3 kPa. These values fit the equation:

ln x528.389111533.0/~T/K!

standard deviation in values ofx152.431024.

Aliphatic amines and imino compounds
Sadaet al.4 measured solubility in solutions of alkanolamines in water at 298 K. Bunsen coefficients for solubility in isopropanola-

mine, diethanolamine, diisopropanolamine, and triethanolamine peak at about 0.3 mol dm23 of alkanolamine. The Bunsen coefficient for
solubility in ethanolamine increases with concentration of alkanolamine over the whole concentration range~0–3.165 mol dm23!.

Scott and Harris5 reported solubility in dimethylacetonylamine and in trimethyl glycine at 296 K; 101.3 kPa. Nelson6 reported
solubility in ethylene diamine at 298 K; 101.3 kPa. No similar data are available for comparison.

Mole fraction solubilities in imino compounds studied by Kodachenko7 at 298.15 K; 101.3 kPa are close to each other, i.e.,
N-formylhexamethyleneimine~0.1123!; N-acetylhexamethyleneimine~0.1185!;
N-propionylhexamethyleneimine~0.1190!; N-carbethoxyhexamethyleneimine~0.1000!.
No measurements by other workers are available for comparison.

N,N-Dimethylformamide
Numerous workers have measured solubility inN,N-dimethylformamide over the temperature range 213–423 K and pressures to

3171 kPa.5,8–21Data from Refs. 5, 8–14, 16, 17, 20, and 21 for solubility at a partial pressure of 101.3 kPa fit the equation:

ln x15128.84323924.70/~T/K!220.7162 ln~T/K!

t a partial
becomes
t

r the partial

ntical with

e

kii and

Matyushenskii are inconsistent and less reliable than those published by other authors. In general sets of data published by other authors
mentioned above are consistent with each other. However values for solubilities measured by Lagarde and Cambon at 288.15 K and
pressures above 1619 kPa appear to be too high. They are inconsistent with data published by Miller and by Ho¨lemann and Hasselmann
and should be rejected.22

Maillard and Rosenthal8 measured solubility in mixtures ofN,N-dimethylformamide and water and of sodium iodide. Data were
presented as small scale graphs and can only give a qualitative indication of a general trend.

Granzhanet al.23 measured solubility in mixtures ofN,N-dimethylformamide and 3-methyl-1H pyrazole at temperatures of 253, 303,
and 313 K over a composition range. Data at the three temperatures fall on smooth curves of solubility against composition which are
consistent with solubilities in the pure components.

Solubility in mixtures of water andN,N-dimethylformamide were reported by Howardet al.,11 Haideggeret al.,14 Braudeet al.,24

Shenderei and Ivanovskii,16 and by Maillard and Rosenthal.8 The data from Maillard and Rosenthal are in the form of small scale graphs.
The measurements reported by the different authors cover a wide range of different concentration of water, temperature, and pressure. At
293 K the Haidegger data are within about 2% of the Maillard data, at 298 K within about 10% of the Braude data, and at 303 K within
about 5% of the Howard data. The Haidegger data are also self consistent from 298 to 313 K and the Shenderei data self-consistent from
263 to 303 K.

N,N-Diethylformamide
A single measurement at 294.15 K was reported by Scott and Harris.5 This corresponds to a mole fraction solubility at 101.3 kPa of

0.094. This may be compared with a value of 0.105 for dissolution inN,N-dimethyl formamide under the same conditions.

N,N-Dimethyl acetamide
Solubilities were published by Ho¨lemann and Hasselmann10 ~298.15 K; 61–1573 kPa!, by Scott and Harris5 ~293.15 K; 101.3 kPa!,

and by Granzhanet al.25 ~253–303; 14.1–99.3 kPa!. Mole fraction solubilities at different pressures from Ho¨lemann’s data and from
Granzhan’s data fit smooth curves. The values from 61 to 1082 kPa from Ho¨lemann can be represented by the equation:

ln~~p1 /kPa!/x1!56.3359411.87833~12x2
2!.

The interpolated value ofx1 at 101.3 kPa is 0.1182.
Mole fraction solubilities at a partial pressure of 101.3 kPa from all sources fit the equation:

ln x1527.657211604.07/~T/K!

standard deviation in values ofx151.131022.
This equation is based on data for the range 253–333 K and should be accepted on a tentative basis for this temperature range until

more consistent data are available.

Tetraethylglutaramide
Freidlin and Bushinskii26 measured solubilities inN,N,N8,N8-tetraethylglutaramide at 293–323 K; 13–101 kPa. Data appear to be

self-consistent and may be accepted on a tentative basis until confirmed by other workers. Mole fraction solubilities at a partial pressure
of 101.3 kPa fit the equation:

ln x1526.5013511483.65/~T/K!

standard deviation in values ofx152.031023.
These authors also reported solubilities in mixtures of water and tetraethylglutaramide. At constant water content their data indicate

an approximately linear variation of solubility with partial pressure of ethyne. At constant partial pressure there is a sharp decline in
solubility with addition of 4.75 mol % of water. From 9.36 to 100 mol % of water the decline is approximately linear. The data for the
system are self consistent but need confirmation by other workers.

Tetramethylaminoacetamide
Scott and Harris5 reported a solubility inN,N,N8,N8-tetramethylaminoacetamide at 296 K;~101.3 kPa! but no other work on the

system is available for comparison.

Dimethyloxamethane
Scott and Harris5 reported a solubility in dimethyloxamethane~N,N-dimethyl ethyloxamate! at 297 K; 101.3 kPa but no other work on

the system is available for comparison.

N-Methyl caprolactam
Solubility in N-methyl caprolactam was measured by Granzhanet al.25 ~273–313 K; 25.5–104.6 kPa!. The evaluator found that the

data fitted equations of the type:

ln~~p1 /kPa!/x1!5 ln a1b~12x2
2!

T/K a b

273.2 2964.6 0.911 01

293.2 5814.9 0.393 87

313.2 9435.9 0.2783

1790
1790

P
E

T
E

R
G

.
T.

F
O

G
G

J.
P

hys.
C

hem
.

R
ef.

D
ata,

Vol.
30,

N
o.

6,
2002
standard deviation in values ofx151.1531022.
This equation is valid for the temperature range 213–323 K.
The boiling point ofN,N-dimethylformamide is 149–156 °C.
The vapor pressure of the solvent at temperatures less that 323 K is less that 2 kPa. For practical purposes, the solubility a

pressure of gas of 101.3 kPa is within 2% of the solubility at a total pressure of 101.3 kPa. At higher temperatures the difference
increasingly more significant. Solubilities at temperatures from 273 to 423 K were measured by Howardet al.The evaluator assumes tha
these measurements correspond to a total pressure of 101.3 kPa because there is no indication that allowance was made fo
pressure of the solvent. The available data for the mole fraction solubility for a total pressure of 101.3 kPa fit the equation:

ln x15123.31623717.08/~T/K!219.8667 ln~T/K!

standard deviation in values ofx151.0731022.

This equation is valid for the temperature range 213–423 K.
~At temperatures below 323 K the evaluator has assumed that measurements at a partial pressure of 101.3 kPa are ide
measurements at a total pressure of 101.3 kPa.!

The evaluator found that values for the range 81–1573 kPa at 298.15 K, published by Ho¨lemann and Hasselmann, closely fit th
equation:

ln~~p1 /kPa!/x1!58.650111.6525~12x2
2!.

Measurements over pressure ranges were also published by the following authors: Ryutani15 ~253–273 K; 395–1277 kPa!, Miller17

~213–333 K; 10–3040 kPa!, Shenderei and Ivanovskii16 ~218–298 K; 13–101 kPa!, Heidegger and Szebenyi~278–313 K; 27–120 kPa!,
Hölemann and Hasselmann10 ~298 K; 81–2553 kPa!, ~298 K; 13–101 kPa!; Bushinskii and Matyushenskii;18 and Lagarde and Cambon12

~288 K; 131–3171 kPa!. In the opinion of the compiler data published by Heidegger and Szbenyi and those quoted by Bushins
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Page numbers preceded by E refer to evaluation texts whereas those not preceded by E refer to compilation tabl

Acetal see 1,1-diethoxyethan
Acetone see 2-propanone
Acetaldehyde see ethanal
Acetic acid, ethenyl ester see vinyl acetate
Acetic anhydride 1787
Acetic acid E1757, 1759, 1761-1762, E1791, 18
Acetic acid, methylene diester E1757, 1780
Acetic acid, methyl ester 1724, E1757, 1763
Acetic acid, ethyl ester 1721, E1757, 1763-1764, 17
Acetic acid, 3-methylbutyl ester E1757, 1763
Acetonitrile E1790, 1817
Acetonylacetone see 2,5-hexanedion
N - Acetylhexamethyleneimine E1790, 1802
1-Acetylpiperidine E99, 1802, 1814
N -Acetylpiperidine see 1-acetylpiperidine
1-Acetylpyrrolidine 1780, E1791, 1814
N -Acetylpyrrolidine see 1-Acetylpyrrolidine
Adipic acid, vinyl alkyl esters E1758
Adipic acid, esters 1766
Albumin E1855, 1857
N -Alkylpyrrolidinones E1791
Allyl alcohol see 1-propene-3-o
Aluminium nitrate E1708, 1711
Aluminium chloride E1708, 1711
Aluminium sulfate E1708, 1711, 1713
Ammonia 1702, E1708-E1709, E1725, 1734, E1790, 1793- 1
Ammonium bromide E1708, 1711
Ammonium chloride E1708, 1711, 1713
Ammonium nitrate E1708, 1711
Ammonium sulfate E1708, 1711
Amyl acetate see acetic acid, 3-methylbutyl es
Amyl formate see formic acid, 3-methylbutyl este
Anethole see 4-propenylanisole
Barium chloride E1708, 1711
Barium hydroxide 1702
Benzene 1716, E1719, 1720-1721, 1723, E1725, 1
Betaine see trimethylglycine
Blood plasma E1855
Blood E1855, 1855-1856
Boric acid, trimethyl ester E1757, 1780
Butane, 1,1-oxybis- E1770, 1773
Butane, 1-~ethenyloxy!- E1769, 1773-1774
Butanedioic acid, ethenyl methyl ester E1758, 17
Butanedioic acid, dimethyl ester E1758, 1768
1-Butanol 1717, E1725, 1726, 1733, 1738-17
1-Buten-3-yne E1714, 1718
2,2’-di-n- Butoxydiethylether E1771, 1783
2,2’-di-t- Butoxydiethylether E1771, 1783
butoxyethane see butane, 1-~ethenyloxy!-
3-Butylmethyl acetate E1758, 1763
Butylethyl sulfide see butylethylthioether
Butylethylthioether E1841, 1844
Butylvinyl sulfide see butylvinylthioether
Butylvinyl ether see butane, 1-~ethenyloxy!-
Butylvinylthioether E1841, 1844
0047-2689Õ2002Õ30„6…Õ1859Õ184Õ$35.00 J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 20021859
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18601860 PETER G. T. FOGG
Butyne-1,4-diol 1705-1706, E1708
g-Butyrolactone 1764, 1778, 1787, E1788
Cadmium iodide E1708, 1713
Cadmium chloride E1708, 1713
Cadmium sulfate E1708, 1713
Cadmium bromide E1708, 1713
Calcium nitrate E1708, 1711
Calcium chloride E1708, 1709-1710
Calcium hydroxide 1702
N - carbethoxyhexamethyleneimine E1790, 18
N - carbethoxypiperidine E1791, 1802
Carbon dioxide 1809
Carbon disulfide 1826, E841
Carbon tetrachloride see tetrachloromethan
Carbowax E1771, 1787
Chlorobenzene E1823, 1834
Chloroethene E1823, 1825, 1831-1832
Choroform See trichloromethane
Chromic sulfate E1708, 1711, 1713
Cobalt sulfate E1708, 1711
Cyclohexane E1714, 1716, 1718
Cyclohexanol E1748, 1739
Cyclohexanone 1721, 1787, E1788, 1789
Decanedioic acid, ethenyl methyl ester E1758, 17
Decanedioic acid, dimethyl ester E1758, 1768
Diacetone alcohol see 4-methyl-2-pentanone-4
Dibutyl ether E1770, 1773
Dibutyl sulfide see dibutylythioether
Dibutylthioether E1841, 1844
Dichloroethane 1733
1,1-Dichloroethane E1822, 1826
1,2-Dichloroethane 1724, E1822 , 1825, 1827-18
1,2-Dichloroethene, trans- E1823, 1833
Dicyclopentadiene E1714, 1719
Diethanolamine see ethanol, 2,2’-iminobis
1,1-Diethoxyethane 1763, E1771
Diethyl phosphite see phosphonic acid, diethyl es
Diethyl ether see 1,1’-oxybisethane
Diethyl oxalate E1758, 1764
Diethyl oxalate dimethyl acetal E1771, 1780
Diethylacetylmethanephosphonate E1777, 18
N , N - Diethylamide methanesulfoacid E1841, 184
N , N - Diethylamide ethanesulfoacid E1841, 184
Diethylcarbamic acid, ethyl ester E1791, 1818
N , N - Diethylformamide E1790, 1795
Diethylphosphate monodimethylamide E1836, 18
Diethylphosphate monodiethylamide E1836, 18
N , N - Diethylurethane see diethylcarbamic acid, ethyl es
Dihexyl ether see hexane, 1,1’-oxybis
2,2’-Dimethoxydiethylether E1771, 1784
1,2-Dimethoxyethane E1771, 1782, E1822
Dimethoxymethane 1763, E1771
Dimethyl adipate see hexanedioic acid, dimethyl es
Dimethyl esters of carboxylic acids 1768
Dimethyl glutarate see petanedioic acid, dimethyl es
Dimethyl azelate see nonanedioic acid, dimethyl es
N,N-dimethyl ethylformate see dimethyl oxametha
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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18611861IUPAC-NIST SOLUBILITY DATA SERIES
Dimethyl ketone see 2-propanone
Dimethyl formamide see N,N-dimethyl formamid
N,N-dimethyl methanamide see N,N-dimethyl formami
Dimethyl sebacate see decanedioic acid, dimethyl e
Dimethyl succinate see butanedioic acid, dimethyl es
Dimethyl malonate see propanedioic acid, dimethyl a
Dimethyl suberate see octanedioic acid, dimethyl es
Dimethyl pimelate see heptanedioic acid, dimethyl a
1,3-Dimethyl-1H- pyrazole E1791, 1813
1,5-Dimethyl-1H- pyrazole E1791, 1813
2,2-Dimethyl-4-methoxy-1,3- dioxolane E1771, 177
N , N - Dimethylacetamide E1790, 1795, 1796, 18
Dimethylacetonylamine E1790, 1795
N , N - Dimethylamide ethanesulfoacid E1841, 184
bis~Dimethylaminoethyl!methanephosphonate E1836, 18
bis~Dimethylamido!methanephosphonate E1836, 18
a- Dimethylaminomethylacetylacetone 1789
dimethylammoniumdimethyl carbamate E1791, 17
1,4-dimethylbenzene E1719, 1722
1,3-dimethylbenzene E1719, 1722, E1725, 17
Dimethylbenzene sulfonic acids E1708-E1709
Dimethylbenzene 1704-1705, E1719
1,2-Dimethylbenzenesulfonic acid, sodium salt E1708-E17
1,4-Dimethylbenzenesulfonic acid, sodium salt E1708-E17
Dimethylcarbamic acid, methylester E1791, 1795, 17
Dimethylcyanamide E1792, 1814
Dimethyldioxane 1778
Dimethyldisulfide 1780
N , N - Dimethylformamide 1715, 1721, 1724, E1740, 1754, 1778, E1790, 1795- 1
1,1-Dimethylhydrazine E1792, 1814
Dimethyloxamethane E1790, 1795
1,5-Dimethylpyrrolidinone E1791, 1810
Dimethylsulfoxide see sulfinylbismethane
2,5-Dimethyltetrahydrofuran E1771, 1775
1,4-Dioxane 1721, 1764, E1770-E1771, 1777-1779, 17
p-dioxane see 1,4-dioxane
1,3-Dioxolane-2-one E1770, 1777
1,3-Dioxolane E1771, 1782
Dipropyl phosphite see phosphonic acid, dipropyl es
Divinyl sulfide see divinylthioether
Divinylthioether E1841, 1844
Ethanal 1763, E1788, 1789
1,2- Ethanediol 1717, E1725, 1726, 1732-1733, E17
Ethanediol carbonate see 1,3-dioxolane-2-one
2,2’,l,2- Ethanediy1bis~oxy!bisethanol 1732, E1771
Ethanol E1725, 1737-1738
Ethanol, 2-amino- E1790, 1821
Ethanol, 2,2’-iminobis- E1790, 1821
Ethanol, 2,2’,2’’- nitrilotris- E1790, 1821
Ethanolamine see ethanol, 2-amino
Ethene E1846, 1747
Ethyl acetate see acetic acid, ethyl este
Ethyl acetoacetate 1764, E1788
Ethyl alcohol see ethanol
Ethyl bromide E1823, 1734
Ethyl formate E1758, 1763
Ethyl iodide E1823, 1834
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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18621862 PETER G. T. FOGG
Ethyl orthoformate see orthoformic aicd, triethyl est
Ethyl perfluorobutyrate E1758, 1780
Ethyl succinimide see 2,5-pyrrolidinedione, 1-ethy
1- Ethyl-2-pyrrolidinone E1791, 1796
Ethylcarbamic acid, ethyl ester E1791, 1817
Ethyldiglycol 1778
Ethylene diamine E1790, 1814
Ethylene diacetate E1758, 1773
Ethylene oxide E1771, 1780
Ethylene glycol see 1,2-Ethanedio
Ethylene glycol, monomethyl ether see 2-methoxyetha
Ethyleneglycol sulfite 1778
N - Ethylpyrrolidone see 1-ethyl-2-pyrrolidone
N - Ethylurethane E1791, 1817
Ferric chloride E1708, 1711
Ferric hydroxide 1702-1703, E1712
Ferric sulfate E1708, 1711, 1713
Ferriferrocyanide 1702-1703, E1708
Ferrous sulfate E1707, 1710, 1713
Formaldehyde see methana
Formic acid, 3-methylbutyl ester E1758, 1763
Formic acid, ethyl ester E1758, 1763
Formic acid, methyl ester E1758, 1763
Formic hexamethyleneamide E1791, 1818
N - Formylhexamethyleneimine E1790, 1802
N - Formylmorpholine see 4-morpholine caroxaldehy
1-Formylpiperidine E99, 1802, 1814
N - Formylpiperidine see 1-formylpiperidine
1-Formylpyrrolidine 1780, E1791, 1814
N - Formylpyrrolidine see 1-formylpyrrolidine
Furfural see furfuraldehyde
2-Furfuraldehyde 1787, E1788
Furfuryl acetate E1758, 1787
Gasoline 1850
Gelatin E1855, 1857
Glutaramide,N , N , N ’, N ’- tetraethyl- E1790, 1818-1819
Glyoxal tetramethyl acetal E1771, 1780
Heptanedioic acid, ethenyl methyl ester E1758, 17
Heptanedioic acid, dimethyl ester E1758, 1768
Hexadecane E1714, 1716-1717
1,1,1,3,3,3-Hexafluoro-2-propanol E1823, 1835
Hexamethylphosphoric triamide see phosphoric triamide, hexame
Hexane , 1,1-oxybis E1770, 1772
Hexane E1714, 1715-1717
Hexanedioic acid, butyl ester E1757-E1758, 176617
Hexanedioic acid, butyl ethenyl ester E1757-E1758, 17
Hexanedioic acid, dibutyl ester E1757-E1758, 17
Hexanedioic acid, diesters E1757-E1758
Hexanedioic acid, diethyl ester E1757-E1758, 17
Hexanedioic acid, diheptyl ester E1757-E1758, 17
Hexanedioic acid, dihexyl ester E1757-E1758, 17
Hexanedioic acid, dimethyl ester E1758, 1766-17
Hexanedioic acid, dioctyl ester E1757-E1758, 17
Hexanedioic acid, dipentyl E1757-E1758, 176
Hexanedioic acid, dipropyl ester E1757-E1758, 17
Hexanedioic acid, esters E1757-E1758, 1766
Hexanedioic acid, ethenyl ethyl ester E1757-E1758, 17
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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18631863IUPAC-NIST SOLUBILITY DATA SERIES
Hexanedioic acid, ethenyl hexyl ester E1757-E1758, 17
Hexanedioic acid, ethenyl methyl ester E1757-E1758, 1
Hexanedioic acid, ethenyl pentyl ester E1757-E1758, 1
Hexanedioic acid, ethenyl propyl ester E1757-E1758, 17
Hexanedioic acid, ethyl ester E1757-E1758, 1766-17
Hexanedioic acid, heptyl ester E1757-E1758, 1766-17
Hexanedioic acid, hexyl ester E1757-E1758, 1766-17
Hexanedioic acid, methyl ester E1757-E1758, 1766-17
Hexanedioic acid, monoesters E1757-E1758
Hexanedioic acid, octyl ester E1757-E1758, 17
Hexanedioic acid, pentyl ester E1757-E1758, 1766-17
Hexanedioic acid, propyl ester E1757-E1758, 1766-17
2,5-Hexanedione 1777, E1788
1-Hexyl-2-pyrrolidinone E1791, 1796
N - Hexylpyrrolidone see 1-hexyl-2-pyrrolidinon
Kerosene E1848, 1849-1751
Lipids E1855, 1856
Lithium chloride E1708, 1713
Lithium sulfate E1708, 1713
Magnesium nitrate E1708, 1711
Magnesium sulfate E1708, 1711, 1713
Magnesium chloride E1708, 1711
Manganese sulfate E1708, 1712-1713
Mesityl oxide see 4-methyl-3-pentene-2-on
Methanal 1706, E1708-E1709, E178
Methane E1846, 1847
Methanediol diacetate see acetic acid, methylene die
Methanol 1704-1705, 1724, E1725, 1726-173
2-Methoxyethanol 1765, E1771, 1786
Methyl orthoacetate see orthoacetic acid, trimethyl es
Methyl orthoformate see orthoformic acid, trimethyl est
Methyl formate See formic acid, methyl este
N -Methyl caprolactam E1790, 1814
Methyl acetate see acetic acid, methyl este
Methyl adipate see hexanedioic aicd, methyl es
Methyl alcohol see methanol
1-Methyl 2-pyrrolidinone E1791, 1796, 1802
4-Methyl-1,3-dioxolane-2-one E1740, 1755, E1771, 1773, 17
3-Methyl-1H pyrazole E1790, E1791, 1803, 1812-18
1-Methyl-1H-pyrrole E1791, 1814
2-Methyl-2-methoxy-1,3-dioxolane E1771, 178
4-Methyl-2-pentanone-4-ol 1764, E1788
1-Methyl-2-pyridinone E1791, 1814
N -Methyl-2- pyridone see 1-methyl-2-pyridonon
1-Methyl-2-pyrrolidinone 1721, 1724, E1791, 1796, 1802, 1806-18
N -Methyl-2- pyrrolidone see 1-methyl-2-pyrrolodinon
4-Methyl-3-pentene-2-one 1764, E788
2-Methyl-5-ethylpyridine E1791, 1815
Methylal see dimethoxymethan
Methylbenzene 1715, E1719, 1722, 1723
3-Methylbutyl formate E1758, 176371
Methylene diacetate E1758, 1780
Methylnaphthodioxane E79, 1780
Methyloxazolidone 1778
N -Methylpyrrole see 1-methyl-1H-pyrrole
N - Methylpyrrolidone see 1-methyl-2-pyrrolodinon
2-Methyltetrahydrofuran E1771, 1775
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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18641864 PETER G. T. FOGG
4-Morpholine carboxaldehyde 1777, E1793, 18
Morpholine see tetrahydro-1,4-isoxazin
Muscle tissue E1855, 1858
Naphthalene 1725, E1791, 1810
Nickelous sulfate E1708, 1712-1713
Nitric acid, ammonium salt see ammonium nitra
Nitrobenzene 1721, E1792
Nitrogen 1809, E1846, 1848
N - Nitrosodimethylamine E1792, 1814
N - Nitrosopyrrolidine see 1-nitrosopyrrolidine
1-Nitrosopyrrolidine 1780, E1791
Nonanedioic acid, ethenyl methyl ester E1758, 17
Nonanedioic acid, dimethyl ester E1758, 1768
Octane E1714, 1715, 1717
Octanedioic acid, dimethyl ester E1758, 1768
1-Octyl-2-pyrrolidinone E1791, 1796
N - Octylpyrrolidone see 1-octyl-2-pyrrolidinon
Olive oil E1855, 1858
Orthoacetic acid, trimethyl ester E1758, E1771, 1775, 17
Orthoformic acid, trimethyl ester E1758, E1771, 17
Orthoformic acid, triethyl ester E1758, E1771, 178
Oxalic acid, diethyl ester E1758, 1764
1,4-Oxathianesulfoxide E1841, 1843
1,1-Oxybisethane 1724, E1770-E1771, 1772
Oxygen. E1846, 1848
Paraldehyde see 1,3,5-trioxane, 2,4,6-trimeth
Pentanedioic acid, ethenyl methyl ester E1758, 17
Pentanedioic acid, dimethyl ester E1758, 1768
isoPentyl formate E1758, 1763
isoPentyl acetate E1758, 1763
Petroleum oils E1848
Phenol, sodium salt 1707, E1708
Phenyl methyl ether,-4-Propenyl- see 4-propenylanis
Phosphonates E1836
Phosphonic acid, diethyl ester E1835-E1836, 18
Phosphonic acid, dipropyl ester E1835-E1836, 18
Phosphoric acid, tributyl ester 1721, E1835, 1836-18
Phosphoric acid, triethyl ester E1835, 1836-18
Phosphoric acid, trimethyl ester E1835, 1836-18
Phosphoric acid, trioctyl ester E18353, 1837
Phosphoric acid, tripropyl ester E1835, 1836-18
Phosphoric triamide, hexamethyl- 1780, 1837, 1839, 1841, E1835-E1
Phosphorodiamidic fluoride, tetramethyl- 1780
Phosphorotrithionic acid, S,S,S-trimethyl ester 1780, E18
Phosphorous acid, tributyl ester E1835-E1836, 18
Phosphorous acid, triethyl ester E1835-E1836, 18
Phosphorous acid, trimethyl ester E1835-E1836, 17
Phosphorous acid, tripropyl ester E1835-E1836, 18
Phosphoryl tridimethylamide see phosphoric triamide, hexamet
Poly~vinyltrimethyl silane! E1852, 1854
Polyethylene glycols E1771, 1787
Polystyrene E1852, 1853
Potassium bromide E1708, 1712-1713
Potassium chloride E1708, 1712-1713
Potassium hydroxide 1702, E1708-E1709, E1725, 17
Potassium nitrate E1708, 1712-1713
Potassium sulfate E1708, 1712-1713
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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18651865IUPAC-NIST SOLUBILITY DATA SERIES
Propanedioic acid, dimethyl ester E1758, 1768
1,2,3-Propanetriol E1725, 1735
2-Propanol, 1-amino- E1790, 1821
2-Propanol, l, l’ - iminobis- E1790, 1821
isoPropanolamine E1790, 1821
diisoPropanolamine see 2-propanol, 2-amino
2-Propanone 1715, 1721, 1724, E1725, 1736, E1740, 1741-1750, 1752-1755, 1778
1-Propene-3-ol E1725, 1726
4-Propenylanisole E1770, 1777
N - Propionylhexamethyleneimine E1790, 180
N - Propionylpiperidine E1791, 1802
isoPropyldimethylaminoethylmethanephosphonate E1835-E1836,
isoPropyldimethylamidomethanephosphonate E1835-E1836, 1
1-Propyl-2-pyrrolidinone E1791, 1796
N - Propylpyrrolidone see 1-Propyl-2-pyrrolidinon
1-isoPropyl-2-pyrrolidinone E1791, 1796
N - isoPropylpyrrolidone See 1-isopropyl-2-pyrrolidinon
Propylene carbonate see 4-methyl-1,3-dioxolane-2-
2,5-Pyrrolidinedione, 1-ethyl 1777
1-~1’-Pyrrolidylcarbonyl!-pyrrolidine 1811
Quinoline 1721, E1792
Rubber E1852, 1853
Sodium bromide E1708, 1712
Sodium chloride E1708, 1710, 1712-1713
Sodium hydroxide 1702, E1708
Sodium iodide E1740, 1754, E1790, 1806
Sodium nitrate E1708, 1712-1713
Sodium salt of phenol 1707, E1708
Sodium sulfate 1702-1721, E1708-E1709, 17
Squalane See Tetracosane, 2,6,10,15,19,23 hexame
Sulfinylbismethane 1721, 1780, E1841, 1842-18
Sulfuric acid 1702-1703, E1708, 1710, 171
1,1,2,2-Tetrachloroethane E1822, 1830
Tetrachloromethane 1721, E1822, 1824-1826
Tetracosane,2,6,10,15,19,23 hexamethyl 1852
Tetraethyleneglycol dimethylether E1771, 178
N, N, N, N-Tetraethylglutaramide E1790, 1818-181
N , N - tetraethylsulfamide E1841, 1846
Tetraethylurea E1791, 1795
Tetrahydro-1,4-isoxazine E1792, 1816
Tetrahydrofuran 1721, 1764, E1770-E1771, 1775-17
Tetrahydrofuran, 2-methyl- E1771, 1775
Tetrahydrofuran, 2,5-dimethyl- E1771, 1775
Tetrahydrofurfuryl acetate E1758, 1778, 1787
Tetrahydrofurfurylalcohol E1748, 1787
Tetrahydrofurfurylmethyl ether E1770, 1774
1,2,3,4-Tetrahydronaphthalene E1714, 1718
Tetralin see 1,2,3,4-Tetrahydronaphthale
1,1,3,3-tetramethoxypropane E1771, 1784
N , N ,N’,N’-tetramethylaminoacetamide E1790, 179
Tetramethylcarbamide see 1,1,3,3-tetramethylu
Tetramethyldiamidophosphonyl fluoride see phosphorodiamidic fluoride, tetramethyl
Tetramethylenesulfoxide E1841, 1780
1,1,3,3,-Tetramethylurea E1791, 1795-1796, 18
Thiophane-1-oxide E1841 1843
Toluene see methyl benzene
Transformer oils 1852
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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18661866 PETER G. T. FOGG
Trialkoxyalkyl phosphates E1835-E1836
Trialkylphosphates E1835-E1836
Tributoxyethylphosphate E1835-E1836, 1840
Tributyl phosphate see phosphoric acid, tributyl es
Tributyl phosphite See phosphorous acid, tributyl es
1,1,1-Trichloroethane E1822, 1829
1,1,2-Trichloroethane E1822, 1829
Trichloromethane 1715, 1721, E1822, 1823
Triethanolamine see ethanol, 2, 2’,2’’-nitrilotris
Triethoxyethylphosphate E1835-E1836, 1840
Triethoxymethane See orthoformic acid, triethyl es
Triethoxypropylphosphate E1835-E1836, 1840
Triethyl phosphite See phosphorous acid, triethyl es
Triethyl phosphate See phosphoric acid, triethyl es
Triethylene glycol 1762, E1771
Triethyleneglycol dimethylether E1771, 1785
Trimethoxyethylphosphate E1835-E1836, 1840
Trimethoxymethane see orthoformic acid, trimethyl es
Trimethoxypropylphosphate E1835-E1836, 18
Trimethyl borate See boric acid, trimethyleste
Trimethyl phosphite See phosphorous aicd, trimethyl es
Trimethyl phosphate see phpsphoric acid, trimethyl es
1,3,5-Trioxane, 2,4,6-trimethyl- E1771, 1777
Trimethylcarbamate E1791, 1795, 1798
Trimethylglycine E1790, 1795
Trimethylmercaptophosphate see phosphorotrithionic acid, S,S,S-trimethyl
Trimethylorthoacetate E1758, E1771, 1775, 17
Trimethylorthoformate E1758, E1771, 1775
Trioctyl phosphate see phosphoric acid, trioctyl es
1,3,5-Trioxane, 2,4,6-trimethyl- E1771, 1777
Trioxane E1770, 1780
Tripropoxyethylphosphate E1835-E1836, 1840
Tripropyl phosphine oxide E1835-E1836, 1836
Tripropyl phosphate see phosphoric acid, tripropyl es
Tripropyl phosphite see phosphorous aicd, tripropyl es
trisDimethylamidophosphate see phosphoric triamide, hexame
Tritetramethylenephosphoramide E1835-E1836, 17
Urea 1707, E1708
Vinyl acetate E1757, 1760-1762
Vinyl methyl glutarate see pentanedioic acid, ethenyl metheyl e
Vinyl amyl adipate see hexanedioic acid, ethenyl pentyl es
Vinyl butyl adipate see hexanedioic aicd, ethenyl butyl es
Vinyl alkyl estersof dicarboxylic acids E1758
Vinyl ethyl adipate see hexanedioic acid, ethenyl ethyl es
Vinyl hexyl adipate see hexanedioic aicd, ethenyl hexyl es
Vinyl methyl adipate see hexanedioic acid, ethenyl methyl e
Vinyl chloride see chloroethene
Vinyl methyl pimelate see heptanedioic acid, ethenyl methyl e
Vinyl methyl sebacate see dewcanedioic acid, ethenyl methyl e
Vinyl methyl succinate see butanediocic acid, ethenyl methyl e
Vinyl propyl adipate see hexanedioic acid, ethenyl propyl es
Vinyl methyl azelate see nonanedioic acid, ethenyl methyl e
Vinylacetylene See 1-butene-3-yne
Water E1702, 1702-1707, 1714-1722, E1725, 1736, E1740, 1741, 1766, E1770, 1778, E1790,

1794, 1804-1805, 1807, 1809, 1813, 1819-1821, 1856- 1
Xylene see dimethylbenzene
m-Xylene or 1,3-Xylene see 1,3-dimethylbenze
J. Phys. Chem. Ref. Data, Vol. 30, No. 6, 2002
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